The requirements on M are that the matrix be nonslngular and that the resultant equations be well-posed. It is straightforward to solve (2) with an explicit scheme.
With an implicit method only the diagonal portion of the matrix to be inverted is changed. Though the code solves (2) 
We note that given the first row of Q the following rows are derived by Hence, the preconditioned problem allows a larger time step for all subsonic flows (see also [5] for the isoenergetlc case). 
Supersonic Flew
We next consider supersonicinvlscid flow. In this case the matrices A and B can be simultaneouslydlagonallzed by a congruence transform [4] .
Hence we can find a matrix M so that (2) 
Abstract
It is well known that for low speed flows the use of the compressible fluid dynamic equations is inefficient.
The use of an explicit scheme requires At to be bounded by I/c. However, the physical parameters change over time scales of order I/u which is nmch larger.
Hence, it is not appropriate to use explicit schemes for very subsonic flows.
Implicit schemes are hard to vectorize and frequently do not converge quickly for very subsonic flows.
We shall demonstrate that if one is only interested in the steady state then a minor change to an existing code can greatly increase the efficiency of an explicit method. Even when using an implicit method the proposed changes increase the efficiency of the scheme.
We shall first consider the Euler equations for -low speed flows and then incompressible flows. We then indicate how to generalize the method to include viscous effects. We also show how to accelerate supersonic flow by essentially decoupling the equations.
